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Abstract

Prior studies have shown that perceived
health status is a consistent and reliable pre-
dictor of morbidity and mortality. Because per-
ceived health status and objective health are
not highly correlated, we sought to identify
additional factors that shape self-perceptions
of health. Research suggests that childhood
experience is an important predictor of health
in adulthood, but most studies are retrospec-
tive. Using data from a 70-year prospective
study of psychosocial development, we exam-
ined the quality of childhood environment as a
predictor of perceived health in late life. This
study utilizes questionnaire data from a longi-
tudinal study of adult development to examine
predictors of perceived health across seven
decades. Participants were members of the
Study of Adult Development, a longitudinal
study of men followed for seven decades begin-
ning in late adolescence. Childhood environ-
ment characteristics were assessed during
home visits and interviews with respondents’
parents at entry into the study. At ages 63, 73,
and 78, current health status was measured by
an internist not affiliated with the Study, and
perceived health was assessed via self-report
questionnaires. Linear regression analyses
were conducted to examine childhood environ-
ment as a predictor of perceived health status
at these 3 time points while controlling for
concurrent objective health and young adult
neuroticism. Childhood environment predicted
perceived health at all 3 time points. This study
supports the hypothesis that the quality of
childhood environment makes a unique contri-
bution above and beyond personality traits and
objective health status to perceptions of health
in late life.

Introduction

Prior studies have shown that perceived
health status is a consistent and reliable pre-
dictor of morbidity and mortality.l.2
Understanding the determinants of older
adults’ perceptions of their health is there-
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fore of great significance both psychologically
and medically. Surprisingly, perceived health
status is not highly correlated with indices of
objective health status such as ratings
derived from medical records and physical
examinations,? suggesting that much of the
variance in perceived health is explained by
other factors. Although childhood experience
has been shown to be an important predictor
of objective health in adulthood, most studies
have relied on retrospective data.4> This
study uses data from a 70-year longitudinal
study of adult development to examine child-
hood environment as a predictor of perceived
health in late life over and above objective
measures of health.

Perceived health has been one of the most
frequently employed health indicators in soci-
ological health research since the 1950s,5 and
became the subject of increased research
attention as its surprisingly close relation to
mortality was revealed.” Possible explanations
for the predictive power of self-perception over
and above objective health status include the
idea that perceived health encompasses addi-
tional knowledge about the seriousness and
trajectory and clinical course of the individ-
ual’s conditions, and that it reflects the percep-
tion of prodromal phases of illness that have
not yet become clinically manifest.8 Moreover,
individuals who have been diagnosed with
chronic disease are able to make comparisons
— both with their past selves and with others.
Patients receiving care for their illness can
compare relevant aspects of their present state
with their own condition in the recent and dis-
tant past, and have multiple opportunities for
comparisons with physically and socially simi-
lar others.8

Perceived health in adulthood has been
linked in several studies with childhood expe-
riences. Repetti et al.9 found that even mild
forms of family dysfunction, including non-
nurturant behavior, can exert lifelong effects
upon perceived health. Dissension in the fam-
ily during childhood has been found to be asso-
ciated with increased self-reported illnesses 13
years later.10 Elstad found that stressful rela-
tions with parents during childhood have
direct negative effects on perceived health and
degree of activity limitations in adulthood due
to longstanding health problems.5 Conversely,
research suggests that warm, nurturant con-
tact during early life (in both animal and
human studies) has beneficial effects on the
functioning of biological stress regulatory sys-
tems across the life span and ultimately on
health.911-15

Retrospective studies have found robust
links between childhood experiences and later
perceived health. For example, the seminal
Adverse Childhood Experiences (ACEs) study
reveals associations between the number of
categories of ACEs recalled by adult partici-
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pants and many of the diseases that are lead-
ing causes of death in the US.16 However, little
work has been done on the predictors of late-
life subjective health ratings using longitudi-
nal data collected prospectively over decades,
and only a few studies have spanned the
entirety of adulthood from adolescence to old
age.l7 Because memory may be unreliable and
is often biased by current conditions, findings
of studies that rely on memories of events that
occurred many decades in the past must be
viewed with caution.18

The current study employs a unique dataset
collected in late adolescence, much closer to
childhood in time than most data that are
available. In addition, the study employed mul-
tiple informants to gather information regard-
ing childhood environmental characteristics,
allowing for a more reliable picture than can
be gleaned from self reports alone. In order to
account for the possible influence of personal-
ity on self-assessments of childhood environ-
ment,!9 we used ratings of participants’ level of
neuroticism, a trait associated with more neg-
ative reactivity to environmental stress20 at
roughly the time of their reports about their
childhood environments to control for this
source of potential bias. As adults, participants
supplied perceived health ratings at multiple
time points; these repeated measures over sev-
eral years allow for a more reliable index of
subjective health. Lastly, objective health rat-
ings were obtained by an independent
research physician who examined partici-
pants’ medical records.

This study examines two questions: i) Does
the quality of one’s childhood environment
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predict late-life perception of health? ii) If so,
does childhood environment make a unique
contribution to late-life perceived health rat-
ings over and above objective health status?

Materials and Methods

Participants

Between 1939 and 1942, a university health
service recruited 268 male college sophomores
(ages 18-19) for an intensive multidisciplinary
study named the Study of Adult Development.
They were selected because college entrance
examinations revealed no mental or physical
health problems, and their deans perceived
them as likely to become successful adults. All
were white; 50% were on scholarships or need-
ed to work during college to meet expenses;
64% eventually obtained graduate degrees. In
adult life, most worked as physicians, lawyers,
university professors, or business executives.
The students’ parents were interviewed and
extensive family, social, and medical histories
were obtained. Of the original study group of
268 men, 12 dropped out of the study during
college and eight were killed in World War II.
On entering the study, the men were assessed
by internists, psychiatrists, psychologists, and
anthropologists.

Information was solicited from all study par-
ticipants at each time point. Response rates to
each assessment varied, as did rates of
response to requests for medical records from
participants’ primary care physicians. For

these reasons, complete data were available on
a subset of participants at each time point,
with Ns for final regression models ranging
from 100 to 134 (Table 1). Participants includ-
ed in analyses did not differ from those with
missing data with respect to quality of child-
hood environment, age 21 neuroticism, age 21

1Q, or childhood health (all two-tailed t-tests
non-significant).

Procedures

Participants were asked to rate their per-
ceived health via written questionnaires at ages
61, 63,65, 71,73, 75,77, and 79. Medical records
were obtained from participants’ physicians at
5-year intervals during the same period of time
and were rated by an internist who was
unaware of other information about the partici-
pants. When participants entered the study at
age 19, they and their parents were interviewed
by a study staff member about home life and
childhood experiences. Participants were also
interviewed by a study psychiatrist at age 21 to
assess personality traits.

Measures

Childhood environment, assessed at
study entry

Two research assistants reviewed 10-20
hours of social history gathered from each of
the participants and his family. Data used to
rate childhood environment included both the
psychiatrist’s and family worker’s notes on the
boy’s reports of his home life, the family work-
er’s interview with the parents in their home,
and a developmental history obtained by the

family worker from the parents. Childhood
environment was rated on five dimensions:
global impression, family cohesion, and rela-
tions with mother, father, and siblings. Each
dimension was rated on a scale ranging from 1
(weakest) to 5 (strongest). Inter-rater reliabil-
ity was r=0.71. Predictive validity of this com-
posite variable has been supported in several
prior studies, including a study by McLaughlin
et al.2! in which childhood environment pre-
dicted an elevated risk for developing mood
and anxiety disorders in adulthood.

Neuroticism at age 21

Neuroticism was indexed using ratings of 25
personality traits made by study staff (including
a study psychiatrist and psychologist) when par-
ticipants were young adults.22 These 25 person-
ality traits were later scored by independent
coders for their degree of correspondence to
each of the Big Five personality factors,
Neuroticism, Extraversion, Agreeableness,
Conscientiousness and  Openness  to
Experience,? in order to construct scales that
approximated these overarching factors.
Principal components analysis yielded five
orthogonal factors that were correlated highly
with the original scales with which they were
identified. Neuroticism is thought to capture
the dimension of personality that taps individ-
ual differences in the inclination to construct,
perceive, and feel reality as problematic, threat-
ening, and difficult; and to feel negative emo-
tions such as fear, shame, and anger.4
Neuroticism scores based on early adult person-

Table 1. Hierarchical regression analysis predicting subjective health status at ages 63 (n=133), 73 (n=134), and 78 (n=100).

Step 1
Neuroticism, age 21 -0.02 0.01 -0.16" 0.08
Objective health at age 63 0.22 0.08 0.23"

Step 2
Neuroticism, age 21 —0.01 0.01 —0.14*
Objective health at age 63 0.21 0.08 0.22* 0.03
Childhood environment 0.03 0.01 0.19"

Step 1
Neuroticism, age 21 —0.02 0.01 —0.17* 0.15
Objective health at age 73 0.36 0.08 0.34

Step 2
Neuroticism, age 21 —0.02 0.01 —0.14*
Objective health at age 73 0.34 0.08 0.337* 0.03
Childhood environment 0.03 0.01 0.19*

Step 1
Neuroticism, age 21 -0.03 0.01 —0.23* 0.18
Objective health at age 78 0.42 0.11 0.35*

Step 2
Neuroticism, age 21 —0.03 0.01 —0.22**
Objective health at age 78 0.41 0.11 (.34 0.04
Childhood environment 0.04 0.02 0.20*

SE, standard error.

*P<0.10; **P<0.05; ***P<0.01; ****P<(.001
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ality ratings were significantly correlated with
neuroticism as measured by the NEO-PI when
participants were age 60,22 supporting the valid-
ity of these early adult factor scores.

Objective health, assessed
every 5 years

Medical records were rated by an internist
who was unaware of other information about
the participants. A rating of 5 indicated excel-
lent physical health; a rating of 4 indicated
minor irreversible problems (e.g., glaucoma,
gout, well-controlled hypertension); a rating of
3 indicated life-shortening irreversible illness
(e.4., diabetes, myocardial infarction); a rating
of 2 indicated chronic illness with substantial
disability (e.g., advanced emphysema or multi-
ple sclerosis); and a rating of 1 indicated that
the subject was confined to a nursing home
and needed help with self care. Predictive
validity of these ratings is evidenced by their
association in the expected directions with
pack-years of smoking, alcohol abuse, and
body-mass index.25

Perceived health status, assessed
at age 63, 73, and 78

Perceived health status was measured every
two years with a single question assessing the

-

respondent’s global perception of his state of
health. This single question was taken from
the SF-36 questionnaire.26 Responses were
scored 0=poor, 1=fair, 2=good, 3=very good,
4=excellent. There is general agreement as
noted by Fayers and Sprangers,2” Ware et al.,28
and Barsky et al.,29 that a single global rating
of overall health is a valid measure of per-
ceived health status. To improve the reliability
of the ratings, and to correspond to the time
intervals of objective health measures, the
mean of consecutive perceived health ratings
was used to calculate a composite perceived
health rating for each of the ages studied (age
63, 73 and 78). Thus the mean of ratings at
ages 61, 63, and 65 questionnaires was used as
an index of perceived health at age 63. The
mean of ratings at ages 71, 73, and 75 was
used as an index of perceived health at age 73;
and the mean of ratings at ages 77 and 79 for
perceived health at age 78.

Statistical analyses

Correlations were conducted among the
variables of interest. Linear regression analy-
ses were conducted to examine childhood
environment as a predictor of late-life per-
ceived health status at ages 63, 73, and 78
respectively, after controlling for concurrent
objective health status and age 21 neuroticism.

_\epress

Results

The mean rating of objective health from
medical records varied with age in the expect-
ed direction: mean objective health was 3.75
(SD=0.77) at age 63, 3.06 (SD=0.71) at age 73,
and 2.75 (SD=0.68) at age 78. The mean per-
ceived health rating was 3.32 (SD=0.85) at age
63, 2.97 (SD=0.85) at age 73, and 3.73
(SD=0.90) at age 78. Most men rated their
health as excellent (n=62) or very good
(n=43) at age 63. With one exception, no one
rated his health as poor at any age, and per-
ceived health ratings improved on average
between age 73 and age 78.

Ratings of the quality of men’s childhood
environment ranged from 2 (poor) to 19 (very
good) with a mean of 9.56 (SD=4.17).

Correlations among the variables of interest
were performed (Table 2). Childhood environ-
ment exhibited a significant positive correla-
tion with perceived health at ages 63 and 73 and
was correlated with perceived health at age 78
at a level approaching significance. Neuro-
ticism at age 21 was negatively linked with per-
ceived health at ages 73 and 78, and with per-
ceived health at age 63 at a level approaching
significance. Correlations between objective
health and perceived health ranged from 0.30
to 0.34.

Table 2. Pearson correlations among predictors and perceived health at ages 63, 73, and 78.

Childhood environment r

Mean=9.560 P

SD=4.172 N

Neuroticism, age 21 r —0.16*

Mean=68.33 P 0.04

SD=21.062 N 168

Objective health, age 63 r 0.05 —04

Mean=3.75 P 0.45 0.64

SD=(.766 N 212 168

Objective health, age 73 r 0.07 —0.056 —0.37

Mean=3.062 P 0.36 0.50 0

SD=0.708 N 177 150 177

Objective health, age 78 r 0.05 0.03 0.20* 0.48*

Mean=2.750 P 0.56 0.77 0.02 0

SD=0.685 N 144 125 144 144

Perceived health, age 63 r 0.18 —0.31* 0.34* 021 0.04

Mean=3.290 P 0.02 0 0 0.01 0.67

SD=(.786 N 171 141 165 134 113

Perceived health, age 73 r 021 —0.29** 031 0.30* 0.19* 0.49*

Mean=2.953 P 0.01 0 0 0 0.03 0

SD=(.832 N 173 159 172 156 132 143

Perceived health, age 78 r 0.17 —0.32"* 0.20* 0.28* 0.30™ 0.47 0.65"
Mean=3.270 P 0.05 0 0.02 0 0 0 0
SD=0.928 N 135 122 134 134 118 107 130
*P<0.05; “*P<0.01.
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Childhood environment was associated at
the trend level with age 21 neuroticism
(r=-1.3,P=0.098), reflecting the possible influ-
ence of personality on participants’ assess-
ments of their childhoods. Because partici-
pants’ assessments of childhood environment
were one component of the composite child-
hood environment ratings (along with ratings
by psychiatrists, family workers, and parents),
controlling for participant neuroticism was
done to eliminate this potential source of bias
in self-rated childhood environment.

We used hierarchical linear regression
analysis to examine the contributions of child-
hood environment and concurrent objective
health in predicting perceived health at ages
63, 73, and 78 respectively, while controlling
for age 21 neuroticism. Table 1 presents the
results of three linear regression models in
which childhood environment, age 21 neuroti-
cism, and concurrent objective health were
entered as independent variables and per-
ceived health as the dependent variable.
Controlling for age 21 neuroticism and concur-
rent objective health, childhood environment
was a significant predictor of perceived health
at all 3 time points. We found that these mod-
els predicted 11, 18, and 22 percent of the vari-
ance at ages 63, 73, and 78, respectively. Even
when we controlled in all 3 models for midlife
SES as indexed by income at age 55, findings
were essentially unchanged.

Discussion and Conclusions

This study examined predictors of perceived
health in late life. By utilizing unique longitu-
dinal data spanning seven decades of life, it
helps shed light on childhood environment as
a predictor of health perception in late life
after accounting for concurrent objective
health status and early life personality.
Childhood environment ratings were derived
from reports by multiple observers when par-
ticipants were teenagers.

The association of early adult neuroticism
with poorer perceived health ratings later in
life is not surprising. Neuroticism has been
previously linked by Williams et a/.20 and Okun
et al 30 with somatic complaints and poorer rat-
ings of one’s own health.

Of particular interest is the finding that
childhood environment predicts ratings of per-
ceived health 45, 55, and 60 years later. Given
that the quality of childhood experience is
associated with neuroticism in adulthood and
with objective health in later life,> the fact that
childhood environment made a contribution to
perceived health ratings independent of these
other two factors is remarkable and raises the
question of the mechanisms by which this
influence across many decades might occur.

Several possible mechanisms suggest them-
selves. It is possible that a secure and stable
childhood environment enhances and fosters
the development of positive psychological char-
acteristics in the children that predispose
them to view themselves and their health in a
more positive and favorable light as adults.
Enduring traits developed in childhood, such
as optimism, satisfaction, hardiness, mastery
and self-control, even vitality and a general
sense of subjective well-being, may well pre-
dispose the adult to view him/herself in a gen-
erally more positive fashion. Taylor has
reviewed recent research that links childhood
environment with development of such psy-
chological resources.3! Recent work on attach-
ment and attachment styles offers another pos-
sible mechanism whereby childhood environ-
ment predisposes to an improved perception of
one’s health. It has been found by Stuart and
Noyes and Ciechanowski ef al.3233 that a
secure attachment style (as opposed to fearful,
preoccupied and dismissive styles) is related
to symptom reporting and medical care utiliza-
tion in later life, both of which are based on
perceived health.

The strengths of this study are worth noting.
First, the data come from one of the longest
prospective studies of adult development ever
conducted — providing over seven decades of
information relevant to the study of healthy
aging. Childhood environment ratings,
obtained retrospectively from older adults in
most similar studies, were in this study made
during late adolescence by multiple informants
using a variety of questions to form a compos-
ite score. And objective ratings of physical
health were made by an independent physician
from medical records, while blind to other data
about participants.

This study has several limitations. First, it
includes only men, all of whom were
Caucasian and from a particular historical
cohort. Therefore, any attempt to generalize
these findings to other populations must be
supported by further research. Research indi-
cates that SES is associated with one’s objec-
tive health status. Whether defined according
to educational attainment, income, or occupa-
tional status, numerous studies have found
that lower SES is associated with poorer health
and with premature mortality.3¢ Conversely,
higher socioeconomic status is related to more
favorable health outcomes.35.36 Participants in
this study were all from middle- and upper-
middle class families, eliminating one poten-
tial confounding factor but suggesting another
possible limitation to the generalizability of
study findings. The age 21 neuroticism vari-
able was constructed using ratings of personal-
ity traits done by study staff. These ratings
were subsequently factor analyzed. There may
be discrepancies between neuroticism as com-
monly assessed via self-administered scale
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and this composite of clinician ratings. It
should be noted that no formal assessments of
neuroticism existed 60 years ago when partic-
ipants were examined as young adults. Finally,
although it has been shown that a single, glob-
al question asking patients to rate their overall
health is a useful and reliable indicator of per-
ceived health, this single question may not
have fully captured participants’ perception of
their states of health.

Further research exploring the association
between the quality of one’s childhood envi-
ronment and later perceived health status may
help address potential mediators of this link.
Such research would be helpful in identifying
potential areas of intervention in a medical
setting with individuals who have suffered sig-
nificant childhood adversity, particularly given
that perceived health status is a consistent and
reliable predictor of morbidity and mortality.

References

1. Jylha M. What is self-rated health and why
does it predict mortality? Towards a uni-
fied conceptual model. Soc Sci Med
2009;69:307-16.

2. Idler E, Leventhal H, McLaughlin J,
Leventhal E. In sickness and in health:
self-ratings, identity and mortality. J
Health Soc Behav 2004;45:336-56.

3. Henchoz K, Cavalli S, Girardin M. Health
perception and health status in advanced
old age: a paradox of association. J Aging
Stud 2008;22:282-90.

4. Taylor SE, Way BM, Seeman TE. Early
adversity and health outcomes. Dev
Psychopathol 2011;23:939-54.

5. Elstad JI. Childhood adversities and health
variations among middle-aged men: a ret-
rospective lifecourse study. Eur J Public
Health 2005;15:51-8.

6. Suchman EA, Phillips BS, Streib, G.F
Analysis of the validity of health question-
naires. Soc Forces 1958;36:223-32.

7. Singer E, Garfinkel R, Cohen SM, Srole L.
Mortality and mental health: evidence
from the Midtown Manhattan restudy. Soc
Sci Med 1976;10:517-25.

8. Idler E, Benyami Y. Self-rated health and
mortality: a review of twenty-seven com-
munity studies. J Health Soc Behav
1997;38:21-37.

9. Repetti RL, Taylor SE, Seeman, T.E. Risky
families: family social environments and
the mental and physical health of off-
spring. Psychol Bull 2002;128:330-66.

10. Lundberg O. The impact of childhood liv-
ing conditions on illness and mortality in
adulthood. Soc Sci Med 1993;36:1047-52.

11. Cicchetti D, Rogosch FA. Diverse patterns
of neuroendocrine activity in maltreated

[page 99]



12.

13.

14.

15.

16.

17.

18.

19.

children. Dev Psychopathol 2001;13:677-94.
Cicchetti D, Rogosch FA, Gunnar MR, Toth
SL. The differential impacts of early abuse
on internalizing problems and diurnal cor-
tisol activity in school-aged children. Child
Dev 2010;25:252-69.

Francis DD, Caldji C, Champagne F, et al.
The role of corticotropin-releasing factor:
norepinephrine systems in mediating the
effects of early experience on the develop-
ment of behavioral and endocrine respons-
es to stress. Biol Psychiat 1999;46:1153-66.
Liu D, Diorio J, Tannenbaum et al.
Maternal care, hippocampal glucocorticoid
receptors, and hypothalamic-pituitary-
adrenal responses to stress. Science
1997;277:1659-62.

Repetti RL, Taylor SE, Saxbe D. The influ-
ence of early socialization experiences on
the development of biological systems. In:
Grusec J, Hastings P, eds. Handbook of
socialization. New York: Guilford Press;
2007. pp 124-152.

Felitti V], Anda RJ, Nordenberg D, et al.
Relationship of childhood abuse and
household dysfunction to many of the
leading causes of death in adults. The
adverse childhood experiences (ACE)
study. Am J Prevent Med 1998;14:245-58.
Terman LM. Terman life cycle study of chil-
dren with high ability, 1922-1982. Ann
Arbor, MI: Inter-University Consortium for
Political and Social Research; 1983.
Coughlin SS. Recall bias in epidemiologic
studies. J Clin Epidemiol 1990;43:87-91.
Murberg TA, Bru E, Svebak S, et al. The

[page 100]

20.

21.

22.

23.

24.

25.

26.

27.

[Health Psychology Research 2014; 2:1560]

-

role of objective health indicators and neu-
roticism in perceived health and psycho-
logical well-being among patients with
chronic heart failure. Pers Indiv Differ
1997;22:867-75.

Williams PG, O’Brien CD, Colder CR. The
effects of neuroticism and extraversion on
self-assessed health and health-relevant
cognition. Pers Indiv Differ 2004;37:83-94.
McLaughlin KA, Kubzansky LD, Dunn EC,
et al. Childhood social environment, emo-
tional reactivity to stress, and mood and
anxiety disorders across the life course.
Depress Anxiety 2010;27:1087-94.

Soldz S, Vaillant GE. The big five personal-
ity traits and the life course: a 45-year lon-
gitudinal study. J Res Personal 1999;33:
208-32.

McCrae RR, John OP. An introduction to
the five-factor model and its applications.
J Personal 1992;60:175-215.

Rolland JP, McCrae RR, Allik JR, eds. The
cross-cultural generalizability of the five-
factor model of personality. In: The five-
factor model of personality across cultures.
New York: Kluwer Academic/Plenum
Publishers; 2002.

Vaillant GE, Meyer E, Mukamal K, Soldz S.
Are social supports in late midlife a cause
or a result of successful physical ageing?
Psychol Med 1998; 28:1159-68.

Ware JE, Snow KK, Kosinski M, Gandek B.
SF-36 Health survey manual and interpre-
tation guide. Boston: New England
Medical Center; 1993.

Fayers PM, Sprangers MA. Understanding

28.

29.

30.

31

32.

33.

34.

35.

36.

Ppress

self-rated health. Lancet 2002;359:187-8.
Ware JE, Davies-Avery A, Donald CA.
Conceptualization and measurement of
health for adults in the health insurance
study, general health perceptions. Santa
Monica: The Rand Corporation; 1978.
Barsky AJ, Cleary PD, Klerman GL.
Determinants of perceived health status of
medical outpatients. Soc Sci Med 1992;34:
1147-54.

Okun MA, George LK. Physician- and self-
ratings of health, neuroticism and subjec-
tive well-being among men and women.
Pers Indiv Differ 1984;5:533-9.

Taylor SE. Mechanism linking early life
stress to adult health outcomes. Proc Natl
Acad Sci 2010;107:8507-12.

Stuart S, Noyes R. Attachment and inter-
personal communication in somatization.
Psychosomatics 1999;40:34-43.
Ciechanowski PS, Walker EA, Katon WJ,
Russo JE. Attachment theory: a model for
health care utilization and somatization.
Psychosom Med. 2002;64:660-7.

Gallo LC, Espinosa de los Monteros K,
Shivpuri S. Socioeconomic status and
health: what is the role of reserve capacity.
Curr Dir Psychol Sci 2009;18:269-74.
Adler NE, Ostrove JM. Socioeconomic sta-
tus and health: what we know and what we
don’t. Ann N Y Acad Sci 1999;896:3-15.
Adler NE, Stewart J. Preface to the biology
of disadvantage: socioeconomic status and
health. Ann N Y Acad Sci 2010;1186:1-4.



